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Model Year Rating for Automobile Liability and 
Injury Coverages 
Leonard T. Guarini* and Edward P. Lotkowski t 
Abstract* 
This paper is intended to stimulate further research and discussion on the 
validity and utility of model year rating for personal automobile coverages 
other than physical damage. Using data from a single insurer and some ele-
mentary statistical techniques, we provide evidence supporting model year as 
a classification variable for automobile liability and injury coverages. 
Key words and phrases: age rating, risk classification, loss ratio, claim fre-
quency, claim severity 
1 Age Rating Versus Model Year Rating 
Before the mid 1970s the standard automobile phYSical damage rat-
ing system employed age rating. Under the age rating system the pre-
mium structure for a given model yearl was such that renewal premi-
ums decreased automatically as an automobile aged. The age rating ap-
proach recognizes that as a vehicle ages, the maximum amount payable 
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1 We adopt the convention that the model year of a car is the fiscal year ending 
September 30. For example, model year 1990 runs from October 1, 1990 to September 
30, 1991. 
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(total loss) decreases as the car depreciates. It fails to recognize, how-
ever, that the overwhelming percentage of losses are partial losses that 
are subject to the full impact of inflation. As a result, companies have 
had to seek rate relief constantly to keep pace with the impact of in-
flation. The age rating system builds physical damage premium reduc-
tions into a carrier's inforce book of business. These built-in reductions 
are offset by the attrition of old vehicles and the influx of new vehicles. 
The net result is little or no overall change in premium level. 
Model year rating was introduced in the mid-1970s by rating bureaus 
and individual companies on a state by state basis. Model year rating is 
the end result of an effort to find an inflation-sensitive exposure base 
orrating variable for automobile physical damage coverages. Under the 
model year rating system premiums for a model year remain fixed until 
a general rate level change is implemented. Premium levels between 
successive model years typically increase about 5 percent. In contrast to 
the age rating situation, the influx of new vehicles coupled with attrition 
of older vehicles typically results in an increase in revenue. 
The essential difference between age rating and model year rating 
is captured in the following example. Assume, for simplicity, there 
is a $ 5 differential between age groups and that the premium for age 
zero2 is $100. Table 1 shows the premiums charged on 10/1 / z - 1 and 
on 10/1/z under age rating, while Table 2 shows the premiums under 
model year rating. A model year z automobile classified as age zero on 
10/1/z - 1 carrying a premium of $100 would renew on 10/1/z as an 
age one automobile with a (lower) premium of $95 under the age rating 
system. On 10/1/z newly built cars would be rated at age zero with 
the highest premiums. In contrast, under model year rating premiums 
remain constant and the new car is charged a new (higher) premium. 
The impact of the change from age rating to model year rating on 
the United States automobile rating system was significant. Rate level 
indications for physical damage coverages were reduced to recognize 
that model year rating acts as an automatic premium escalator on these 
coverages. This eliminated the roller coaster effect on rates paid by the 
customers under the age rating system. That is, it was common for 
a policyholder to receive a lower physical damage renewal premium 
when renewing subsequent to 10/1/z, only to have the physical dam-
age premium later revised due to a general rate increase. Arguably, 
an ancillary effect was to reduce pressure on regulators, as the size of 
announced rate increases diminished in recognition of the additional 
revenue generated by model year rating. 
2The convention used here is that the vehicle's birthday is on October 1 each year. 
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Table 1 
Age Rating System 
Data on 10/1/2 - 1 Data on 10/1/2 
MY Weight Age Premium Weight Age Premium 
2 + 1 wriz+ 1) 0 $100 
2 wriZ) 0 $100 wiz+ l ) 1 $95 
2 - 1 wiZ) 1 $95 W~Z+l) 2 $90 
2 - 2 W?) 2 $90 WJZ+l) 3 $85 
2 - 3 WJZ) 3 $85 WF+l) 4 $80 
MY = Model Year; and W?) = Percent of in force cars at age i in model year z 
Table 2 
Model Rating System 
Data on 10/1/2 - 1 Data on 10/1/2 
MY Weight Age Premium Weight Age Premium 
2 + 1 wriZ+1) 0 $105 
2 wriZ) 0 $100 wiz+1) 1 $100 
2 - 1 W?) 1 $95 W~z+l) 2 $95 
2 - 2 W?) 2 $80 wiz+l) 3 $90 
2 - 3 wf) 3 $85 WF+l) 4 $85 
I'vrY = Model Year; and wiz ) = Percent of in force cars at age i in model year z 
Model year rating has many desirable features and is more appro-
priate than age rating for many reasons: 
• Age rating ignores the fact that overall loss costs tend to increase 
over time because age rating automatically lowers a risk's pre-
mium each year. Model year rating does not; 
• Model year rating avoids the roller coaster effect on a risk's pre-
mium induced under age rating; 
• Due to its effect as an automatic premium escalator on an entire 
book of business, a model year rating system makes it possible to 
file for smaller rate increases than would be necessary under an 
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age rating system while achieving the same overall premium level; 
and 
• If manual rates are not reviewed or filings delayed for some rea-
son, average premiums nevertheless are increasing automatically. 
These advantages do not reference a particular coverage. 
2 Is Model Year Rating Valid for Other Coverages? 
One would expect a connection between the model year and the cost 
level for physical damage coverages, even if only due to the effects of 
depreciation and the higher cost of parts for newer vehicles. A review 
of auto collision data3 indicates that severities are correlated positively 
with model year, but that severity alone does not explain the entire 
cost difference from model year to model year. Frequency increases by 
model year are also significant; see Table 3. This suggests that one may 
find frequency increases by model year for other coverages. 
Before examining frequency and severity data for liability (plus in-
jury) coverages, loss ratio data for these coverages by model year will 
be reviewed.4 Table 4 shows the basic limits loss ratio data for liabil-
ity (Le., other than physical damage) coverages. The loss ratios tend 
to increase with model year, suggesting that model year rating may be 
a valid rating criterion.s Because liability coverages currently are not 
3 All data in this paper are drawn from several states for an individual company. 
The data are for the four year accident period 1/1/88 through 12/31/91, evaluated 
as of 12/31/91. Model years subsequent to 1988 are not examined for two reasons. 
First, only the more recent of the four accident years would apply to model years 1989 
and subsequent, whereas all four accident years' experience would apply to the earlier 
model years. Second, the experience for more recent accident and model years is biased 
downward for liability coverages because these coverages develop upward over time 
and because new model years are introduced in the latter half of the year. 
4The use of loss ratio data controls for distributional effects. For example, if more 
recent model years had a disproportionate share of youthful operators who generate 
high loss costs, the frequency and severity data should reflect this effect, thus giving 
the more recent model years the appearance of higher loss costs. Youthful operators 
also generate a higher premium, however. In a loss ratio analysis this offsets their 
higher loss costs, to the extent that they are rated properly. Loss ratios at basic limits 
also have been utilized to mitigate the potential impact of large losses on anyone 
model year's data. 
5 Another rating criterion that may be important is the automobile's symbol. Symbols 
are physical damage rating variables that are assigned to each automobile and reflect 
its relative loss potential. With the exce,ption of an automobile's symbol, we know of 
no other variable not reflected in the liability rating system that would be correlated 
strongly enough with model year to explain this observed loss ratio behavior. We 
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Table 3 
Private Passenger Automobile Collision 
Insurance Frequency and Severity Data 
Frequency Severity 
MY Observed Relativity Observed Relativity 
1974 0.0303 0.497 $1,151 0.697 
1975 0.0308 0.505 $1,005 0.608 
1976 0.0327 0.535 $1,005 0.609 
1977 0.0333 0.545 $ 948 0.574 
1978 0.0379 0.621 $ 962 0.582 
1979 0.0375 0.615 $1,072 0.649 
1980 0.0445 0.729 $1,083 0.656 
1981 0.0481 0.788 $1,148 0.695 
1982 0.0484 0.793 $1,264 0.765 
1983 0.0536 0.878 $1,404 0.850 
1984 0.0579 0.949 $1,501 0.909 
1985 0.0632 1.036 $1,647 0.997 
1986 0.0673 1.103 $1,741 1.054 
1987 0.0706 1.158 $1,846 1.118 
1988 0.0724 1.187 $1,942 1.176 
Total 0.0610 1.000 $1,651 1.000 
Notes: MY = Model Year; Relativity = Ratio of Observed to Total. 
rated by model year, an increasing trend in loss ratios (by model year) 
suggests that a differential between successive model years should ex-
ist in the rating system. By fitting an exponential regression to the data 
in Table 4, we see an average increase between successive model years 
of 3.3 percent. Figure 1 depicts these liability loss ratio relativities. 
To better understand the behavior of the loss ratios in Table 4, let 
us split the pure premium into its frequency and severity components. 
As the data in Table 5 show, claim frequency by model year increases at 
a faster rate than does severity. The estimated annual rate of increase 
produced by fitting an exponential to the data in Table 5 is 3.3 percent 
for frequency and 1.0 percent for severity.6 Figures 2 and 3 respectively 
reviewed liability loss ratios split to model year and symbol and found no evidence of 
a relationship between loss ratio and symbol. 
6The larger year-to-year frequency change obtained for collision possibly is due to 
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Table 4 
Private Passenger Automobile 
Liability Insurance Loss Ratios 
Model Year Amount Relativity 
1974 40.5% 0.644 
1975 50.9% 0.810 
1976 47.6% 0.758 
1977 49.2% 0.783 
1978 53.5% 0.852 
1979 55.3% 0.881 
1980 56.3% 0.896 
1981 58.3% 0.929 
1982 60.0% 0.955 
1983 62.0% 0.986 
1984 63.8% 1.016 
1985 66.7% 1.062 
1986 64.7% 1.030 
1987 69.8% 1.1l0 
1988 69.0% 1.099 
Total 62.8% 1.000 
Notes: Relativity = Ratio of Observed to Total. 
display the actual and fitted frequency and the actual and fitted severity 
rela tivities. 
3 What Drives the Results? 
Although causality applied in the context of insurance pricing can be 
difficult to establish, regulators and insurance company management 
nevertheless often ask why a rating variable works. The relatively mild 
annual rate of increase in severity over the model years is not surpris-
ing. One would not expect the distribution of automobiles (and their 
operators) to which any vehicle is exposed to depend strongly upon the 
an interaction with deductibles. Because the focus of this paper is liability and injury 
coverages, this is not investigated. We speculate that higher first dollar severities for 
newer models mean that proportionately more claims pierce the deductible. 
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model year of that vehicle. So what explains the frequency result? It 
seems unlikely that frequency variation by model year can be explained 
by territory or operator characteristics. Moreover, these variables are 
controlled for in the loss ratio analysis above. 
In the case at hand, it is plausible that model year acts as a partial 
surrogate for annual miles driven. In the United States some insurers 
incorporate miles driven into their rating plans. Due to the cost and dif-
ficulty of obtaining accurate odometer readings, however, miles driven 
is incorporated on an incomplete basis. Companies often will use just 
a single breakpoint (such as 7,500 miles annually) to segregate vehicles 
by miles driven. 
Why is there a link between model year and miles driven? It is rea-
sonable to surmise that a newer car is likely to be used more than an 
older one. It also is likely that older vehicles are more prone to be under 
repair and thus are removed from exposure more days of the year than 
are newer vehicles. Moreover, we surmise that both factors are likely 
to operate more strongly in multiple car households than in single car 
households. For example, in the specific case of a two car household 
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Table 5 
Private Passenger Automobile Liability 
Insurance Frequency and Severity Data 
Frequency Severity 
MY Observed Relativity Observed Relativity 
1974 0.0465 0.690 $2,848 0.862 
1975 0.0521 0.775 $3,244 0.982 
1976 0.0519 0.771 $3,017 0.914 
1977 0.0531 0.789 $3,062 0.928 
1978 0.0572 0.849 $3,086 0.935 
1979 0.0576 0.855 $3,230 0.978 
1980 0.0621 0.922 $3,130 0.948 
1981 0.0641 0.952 $3,125 0.946 
1982 0.0635 0.943 $3,278 0.993 
1983 0.0661 0.982 $3,279 0.993 
1984 0.0686 1.020 $3,269 0.990 
1985 0.0704 1.046 $3,364 1.019 
1986 0.0714 1.061 $3,260 0.987 
1987 0.0742 1.102 $3,468 1.050 
1988 0.0750 1.115 $3,455 1.046 
Total 0.0673 1.000 $3,300 1.000 
Notes: MY = Model Year; Relativity = Ratio of Observed to Total. 
with two operators, the newer car is apt to be used when both opera-
tors are traveling together or when either operator has a choice between 
vehicles. Table 6 contains the data on single car households and mul-
tiple car households. The data show a modest but definitely greater 
indicated model year factor in the multiple car case. There is a lower 
annual rate of increase between successive model years for single cars 
than for multiple cars (2.3 percent for single cars and 3.8 percent for 
cars on multiple car policies). This result is consistent with our hy-
pothesis and hence does provide evidence that frequency differences 
by model year reflect annual miles driven. 
The issue of more accurately reflecting a vehicle's annual mileage 
in the automobile insurance pricing structure has been raised before. 
Butler (1993) argues for car-mile as an exposure basis to be preferred 
over the currently employed car-year exposure basis. One may view 
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the extension of model year rating to all major automobile coverages 
as an idea that lies between these two extremes. It retains car-year as 
the exposure base but recognizes miles driven through a classification 
rating variable. Although it does not capture the mileage of individ-
ual vehicles, it does reflect mileage on an average basis. It also has 
the advantage of injecting no additional administrative costs into the 
insurance system. 
4 Concluding Remarks 
The evidence presented in this paper suggests that model year rat-
ing is a valid rating criterion for personal automobile liability and injury 
coverages. The data and analysis are far from complete, however. The 
authors hope that this discussion will encourage further research utiliz-
ing more extensive data sets that lend themselves to more sophisticated 
analysis. We expect the results of this paper will be corroborated. The 
'xtension of model year rating to automobile liability and injury cov-
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erages also may be viewed as a means of reflecting miles driven in the 
automobile rating system at no additional administrative cost. 
In clOSing, we note that the insurance industry's annual personal 
automobile liability plus injury premium stands in excess of $50 billion. 
Should a model year rating differential of just 1 percent prove to be 
valid and be adopted, the annual industry wide premium impact would 
exceed $0.5 billion due to model year rating's action as an automatic 
premium escalator. 
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Table 6 
Private Passenger Automobile Liability Insurance 
Loss Ratios: Single Car Versus Multiple Cars 
Single Car Multiple Cars 
MY Observed Relativity Observed Relativity 
1974 57.5% 0.935 35.6% 0.562 
1975 49.3% 0.803 51.4% 0.811 
1976 46.5% 0.756 48.0% 0.758 
1977 45.8% 0.744 50.3% 0.794 
1978 53.8% 0.875 53.4% 0.843 
1979 51.9% 0.844 56.4% 0.891 
1980 59.7% 0.971 55.2% 0.871 
1981 55.4% 0.901 59.3% 0.936 
1982 61.6% 1.002 59.5% 0.939 
1983 60.1% 0.979 62.6% 0.988 
1984 62.6% 1.019 64.3% 1.015 
1985 63.2% 1.028 68.1% 1.076 
1986 64.1% 1.043 64.9% 1.025 
1987 68.0% 1.106 70.6% 1.114 
1988 63.1% 1.027 71.7% 1.132 
Total 61.4% 1.000 63.3% 1.000 
Notes: MY = Model Year; Relativity = Ratio of Observed to Total. 
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